Epigenetic heterochromatin markers distinguish terminally differentiated leukocytes from incompletely differentiated leukemia cells in human blood.
During terminal cell differentiation, nuclear chromatin becomes condensed and the repertoire of epigentic heterochromatin proteins responsible for chromatin condensation is dramatically changed. In order to identify the chromatin regulatory factors associated with incomplete cell differentiation and impaired chromatin condensation in hematological malignancies, we examined expression levels of major heterochromatin proteins in normal blood cells and cells derived from a number of chronic and acute myeloid leukemia patients exhibiting different degrees of differentiation. We used immunoblotting and immunofluorescence to examine the levels and localization of epigenetic heterochromatin factors in isolated cell nuclei and fractionated peripheral blood cells. While the major epigenetic heterochromatin factor, histone H3 methylated at lysine 9, is present in all cell types, its main counterparts, nonhistone proteins, heterochromatin proteins 1 (HP1) alpha, beta, and gamma, are dramatically reduced in peripheral blood leukocytes of normal donors and chronic myeloid leukemia patients, but are substantially increased in the blood of accelerated phase and blast crisis patients. In the terminally differentiated cells, nuclear chromatin accumulates a nucleocytoplasmic serpin, monocyte and neutrophil elastase inhibitor (MNEI). HP1 and MNEI levels inversely correlate in a number of normal and leukemia myeloid cells and show strikingly opposite coordinated changes during differentiation of U937 cell line induced by retinoic acid. Our results suggest that repression of HP1 and accumulation of MNEI are linked to terminal cell differentiation and that their levels may be monitored in blood cell populations to detect transitions in cell differentiation associated with leukemia progression and treatment.